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(57) Abstract 

The present invention pettains to the field of pump manufacturing and more precisely relates to 
hydraulic diaphragm pumps principally used for pumping a liquid from deep bore-holes. This invention can 
be used in the mining industry, in agriculture as well as in other industrial branches related to the exploitation 
of natural resources. The purpose of this invention is to improve the reliability as well as to simplify the 
assembling and disassembling process of a pump in a bore hole. To this end, the hydraulic drive of the pump 
and the pumping of the liquid are carried out through a single ducL This invention essentially relates to a 
hydraulic diaphragm pump comprising a hydraulic pulse generator (1) and a submerged part (3) which are 
connected by a duct (4). The submerged part (3) of the pump is divided into a discharge chamber (8),^ an 
intermediate chamber (9) and a suction chamber (13) which are serially connected together as well as to the 
surrounding medium through check valves (10. 12, 15). Resilient diaphragms (11, 14) are mounted between 
the discharge chamber and the suction chamber as well as between the Intermediate chamber and the 
surrounding medium for transmitting the pressure to said chambers. The hydraulic pulse generator is further 
capable of periodically interrupting the tightness of the discharge chamber. 
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(57) Peit)epaT 


Mcnojib30BaHne: H3o6peTeHMe othochtca k o6jiacTM HacococrpoeHMfl, b 

HaCTHOCTM, K FHApOnpHBOAHblM AMa4)parMeHHbIM HaCOCaM, npeMMymeCTBCHHO JUIH 

oTKaHKM >km;ikoctm m3 rjiy6oKMx CKBa^HH, H MOMcex HaiiTM npMMeHCHHe B ropHOfi 
npOMbiujiieHHocTH, cejibCKOM xo3flMCTBe M ApyrHx orpacjiflx Hapo^Horo xosfliicTBa. 

TeXHHHCCKOH 22iJX2iHCpL HBJI^eTCH nOBblUJCHHe HaAe)KHOCTM, ynpOmCHWe MOHTaJKE M 

AeMOHTa>Ka Hacoca b CKBa)KMHe. PemeHHe saAanH 3aKjiK)HaeTc;i b tom, hto 
TMAponpHBOA M nepcKaMHBaHHe )kmakoctm npomBojxmcH nepes omn Tpy6onpOBo;i. 

CyuiHOCTb M3o6peTeHHfl: THflponpHBOAHbiH AHa(})parMeHHbiii nacoc, 
coAep>KamMH PHAponyjibcaTOp (1) w norpyjKHyio HacTb (3). coeAMHCHMbie 
Tpy6onpoBOAOM (4). norpy)KHaji HacTb Hacoca pa3AeJieHa Ha HarHeraTeJibHyK) (8), 
npoMe>KyTOHHyK) (9) h BcacbiBaiomyio (13) nojiocTH, nocjieAOBaxejibHO coewHeHHbix 
MOKAy co6ofi H 0Kpy>KaK)meH cpejxoPi nocpcACTBOM o6paTHbix KJianaHOB (10,12,15), 
npuHCM MOKAy HarHeTaxeJibHOM h BcacbiBaK)meM nojiocTbio, a TaK>Ke MOKAy 
npoMOKyroHHOH noAOCTbK) M OKpy>KaiomeH cpeAoft ycraHOBJieHbi 3JiacTHHHbie 
AHa(j)parMbi (11,14) c BO3Mo>KH0CTbK) nepCAaHM AaBJieHHH Me^Ay yKasannbiMM 
noJiocTJiMM, a rwAponyjibcaTop BbinojiHCH c B03MO>KHOCTbio nepHOAHnecKOH 
pa3repMeTH3auMH HarHexaxejibHOH nojiocxM. 


HCKJna^IXTEJIBHO AJIH IXEJIEli HHOOPMAIOIH 

KoflW, HcnojoayeMBie jvui o6o3HaHeHiw cTpau-HJieHOB PCT wa TKTyjftHLDC jmerax 6poiinop. b kotopmx ny6jiH- 
KyKwca MewffyHapoAHue z&KBm b cooTBexcTBim c PCT. 
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FHJOlPOIIPHBOflHHa ^IHAOPArMEHHblK HACOC 
HsoGpereHHe othochtch k o6jiacTH HacococrpocHMJi, b HacTHocTH, k 
rMflponpHBOAHbiM AHa(J)parMeHHbiM HacocaM, npeHMymecrseHHO juih OTKasKM 

5 )KMAKOCTH M3 TJiyGOKHX CKBa)KHH, KOJIOAUeB. 

HSBCCTHbl rMflponpHBOAHbie HaCOCbl, OCHOBaHHWe Ha npHMeHCHHM 3JiaCTMHHbIX 

TpyGnaTbix AHa4)parM. TaKHe Hacocw AOCTaxoHHO 3^(])eKTMBH0 nq)eKaHHBaK)T Bojxy, 
HanpMMcp, H3BecTeH rHiiponpHBowbrn iiHa<)}parMeHHbiH Hacoc [1], co/iepxcaiuMH 
FMAponyjibcaTop h norpy)KHyio HacTb c jkcctkhm cepAcnHMKOM. Ha cep/ieHHMKe 
10 pasMcmeHbi Kopnycw o6paTHbix KjiananoB c naKcpaMH, BHyrpeHHwe nonocxM KOTopbix 
coo6iueHbi HCpes KaHajiw, BbinojiHCHHue b Kopnycax o6paTHbix icjianaHOB, c 
HCTOHHHKOM iiaBJicHMH H cjiHBOM. Kopnycbi KJianaHOB ycraHOBJICHbl Ha cepACHHHKe c 

B03M0)KH0CTbK) OTHOCHTCJIbHOrO OCCBOrO nepCMemCHMfl H CHaS^CCHbl npy)KHHaMH, 

ycxaHOBJieHHbiMH MCMCixy cep^eHHHKOM M KopnycaMH KJiananoB, a b cep;ieHHHKe 

15 BbinoJiHCHbi KOJibucBbie npoTOHKH coo5meHHfl KanajiOB b Kopnycax co cjimbom, 
KOTopuM cjiyncHT nojiocTb o6caaHofi Tpy6bi. Kanajibi b Konycax KJiananoB CBHsanw c 
nojiocTbK) cepACHHHKa Hepes o6paTHbic KJiananw. Ha cep;ieHHHKe pacnoJiOKCHbi 
3;iacTHHHbie Tpy6HaTbie OTa(|)parMbi. Mcnmy nanepaMH b o6caAHOM rpySe oSpasoBana 
paGonaK KaMepa nacocHOH ycxaHOBKH. IlojiocTb cepACHHHKa noflKJiWHena k 

20 rHAponyjibcaropy. 

HsBecTCH rMAponpMBOAHbiH ;iHa4)parMeHHbiM nacoc i2], co;iep^amHH 
THAponyjibcaTop h norpy^nyio nacrb. riorpyjKHaH nacrb coctoht h3 Kopnyca, b 
KOTopoM pasMemeno necKOJibKO AMa(j)parM, oxBaTbiBaiomnx c naxjiroM 
nepcJ)opHpoBaHHbie Tpy6HaTbie cep;ieHHHKH c pe6paMM h OTjxcjiHioimc wx BHyrpeHHHe 

25 nojiocTM OT nojiocrefi, oGpaaoBanHbix Ka^ofi AHa(j)parMOH h KopnycoM. CaMan 
HM)KHflfl M3 nojiocrefi HBJi^excji nacocHOH h CHa6)KeHa BcacbiBaiomHM h 
HarHeraTejibHbiM KjiananaMM. /^Ha(t)pa^MbI ycraHOBJieHbi nocjieAOBarejibHO MQTKjiy 
rMApony.ibcaTopoM h nacocHOH nojiocTbio, a BHyipeHHaa nojiocTb cep^eHHUKa Ka^oH 
nocjicAyiomeM AHa(J)parMbi noAKJiiOHeHa coeAHHHxejibHbiM KanajioM k nojiocxH, 

30 pacnojiOKCHHOH MOicay npeAuiecTByiomeH AMa(j)parMOH h KopnycOM. IlojiocTb BepxHCH 
AHa4)parMbi no;iKJiK)HeHa k rHAponyjibcaxopy rpyGonpoBOAOM. Hacoc ycraHOBjien b 
o6caAHOH KOJiOHHe Ha naKcpe. riojiocTH cep^enHMKOB, coe^xHHHTejibHbie Kanajibi h 
Tpy6onpoBOA sanonHCHbi npHBOj^HOM }KHAKOCTbK). 

HsBecTCH rHflponpHBOAHbiH AHa(})parMeHHbiH Hacoc [3], coiiep)KamHH 

35 rnaponyjibcaTop h norpy)KHyK) nacxb. norpy)KHaH nacTb co;iep5KHT Kopnyc, b 
ucHxpajibHOM MacTM KOToporo noMeuucHa nep4)opHpoBaHHa>! Tpy6a. BHyrpenHHa 
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noJiocTb Kopnyca pasAeJieHa TpyGnaTOH 3JiacTHHH0M AHa4)parMofi Ha HanopHyio h 
FMAponpHBOjEiHyio KaMepw. SarjiymcHHUH no KOHuaM ajiacxMHHbiii uijiaHr HaBHx no- 
cnMpaJiH Ha nep(J}opHpOBaHHyK) Tpy6y h o6pa3yeT na ee noBepxHOCTH pe6pa, c 

40 KOTopwMM B3aHM0iieiicTByeT flHa(j)arMa. B hh^khcm kohuc norpy>KHOfi nacTH 
ycranoBJieH BcacbiBaiomHH KJianaH, a b BepxHeM-HarHeraTejibHbm. TmpoupmojXHan 
KaMepa norpyjKHofi Hacrw Tpy6onpoBOAOM CB>i3aHa c rw^ponyjibcaTopoM, 
ycTaHOBJiCHHbiM Ha nosepxHOCTH. riepeKaHHBaeMaji MCH/qcocTb nocrynaer Ha 
noBepxHOCTb no nanopnoMy TpyGonpoBo^y, KOTopbifi nowjiioHeH k nojiocTH 

45 HarHcraTejibHoro KJianana. 

HaBecTCH rH;iponpHBOOTbiB iiHa4)parMeHHb!H Hacoc [4], co^aep^aiUMH 
FHAponyjibcaTop h norpyxcHyio nacrb. norpy)KHa« nacxb MMeer c oahoh cropOHW 
BnycKHOii KJianan, c Apyrofi cropoHW HarHeraTCJibHbifi KJianan, o6pameHHbifl k 
HarHeraTCJibHOMy Tpy6onpoBOfly. BnyrpH norpy^KHOH nacTH npciiycMOTpena 

50 3JiacTMHHafl wa(J)parMa. Hmciotcji npHcnoco5jieHH5! ahh o6ecneHeHMa noonepeiaHoro 
paciUMpeHHfl H oKamsi AHa(})parMbi. 

HaH6oJiee 6jim3kmm TexHHHecKHM peiuenHeM, BbiGpaHHbiM b KanecTBe 
npoTOTHna, ^BjixercH AHa(t)parMeHHbifi rHAponpHBOWbifi Hacoc [5], coAepncamMH 
THAponyjibcaTop h norpyjKHyio nacrb. IIorpy^KHaH nacrb co^iepHCHT aJiacTMHHbie 

55 TpySnaTbie AHa(J)parMbi, oxBaxbiBaiomHe c HararoM nep(J)opHpoBaHHbie Tpy6HaTbie 
cepACHHHKH c peSpaMH H OTAejiHiomHe HX BHyrpeHHHe nojiocxH ox nojiocxew, 
o6pa30BaHHbix Ka:Kjxoii AHa()}parMOH h KopnycoM, h no MeHbiueH Mepe ojxrn, m 
nojiocxefi iiBJiHexcs nacocnofi h cnaS^Kena BcacbiBaioiUHM h HarnexaxeJibHbiM 
KJiananaMH. FHj^ponpHBOAHaH KaMCpa norpyxcHoH nacxM xpy6onpoBOAOM CBHsana c 

60 rnaponyjibcaxopOM, ycxaHOBJicHHbiM na nosepxHocxH. nepeKaHHBaeMa5i >KHAKOcxb 
nocxynaex hh noBepxHocxb no HanopnoMy xpy6onpOBOAy, KOxopbiH noAKjnoncH k 
noJiocxM HarHexaxejibHoro KJianana. 

B npHBe^eHHbix KOHcxpyKUHflx cymecxByiox npo6JieMbi noBbiiiieHH5i 
Ha;ie5KH0cxH, ynpomeHHH M0Hxa}Ka m flCMOHxajKa HacocoB Ha cKBaxcHHe, Bbi3BaHHbie 

65 HcnoJibsoBaHHCM o6caAHOH xpy6bi b KanecxBC HanopnoH [1, 2], npHMCHCHHeM AByx 
xpySonpoBOflOB: rH;iponpMBOAHoro h nanopHoro [3, 4]; 

SaAaneH, Ha peuiCHHe KOXopoH HanpaBjieHO 3a5iBJiiieMoe H3o6pexeHHe, flBjiJiexcji 
noBbimcHHe HaAe)KH0cxH 3KcnjiyaxauHM, ynpoiueHwe M0Hxa)Ka h fleM0Hxa>Ka nacoca b 
CKBa)KMHe. YKaaaHHaa sa^iana peiuaexcfl xcm, hxo, b oxjimmhc ox npoxoxHna, 

70 ruaponpHBOA h nepeKaMMBaHne jkmakocxm ocymecxBjiHexcK Hepes oahh xpy5onpoBOA, 
JXJIH Hero B npcAJiaracMOM Hacoce norpyjKHaa nacxb nacoca pasACJiCHa na 
HarHexaxejibHyK), npOMOKyxonnyio h BcacbiBaiomyK) nojiocxH, nocjiejiOBaxejibHO 
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coeAMHeHHbix Me^y co6om m oxpysKaiomeH cpeAOH noq)eiiCTBOM o6paTHbix KJianaHOB, 
npHHCM Me)iCAy HarHeraTejibHOH h BcacbmaiomeH nojiocTbio, a raicHce Me)KAy . 

75 npoMOKYTOHHofi nojiocTbK) H OKpyjKaiomeH qpcAoii ycTaHOBJicHbi sjiacTHHHbie 
j5Ha4)parMbi c B03M0)KH0CTbK) nepe^aHM AaBJicHHH MOKAy yKaaaHHbiMH nojiocTAMH, a 
rwponyjibcaxop BbinoJiHCH c B03MOXCHOCTbio nepHo;iHHecKOH pa3rq)MeTH3auHM 
HarHeraTCJibHofi nojiocTH. 

ripeAnaraeMa^ KOHcrpyKUHH noBbiiuaer Ha^eHCHOCTb Haccca, TaK KaK a^ih 

80 rimponpHBOAa h nepeKaHMsaHMH xcmakocth Ha nOBepxHocTb npHMeH>ieTC5i oamh 
Tpy6onpoBo;i. 3to yMeHbiiiaer kojimhcctbo repMCTMHHbix nojiocrefi h crbiKOB, 
ycrpaHflCT Heo6xoAHMOCTb BsaHMHoro xpenJieHH^ rpyGonpoBOAOB, yMeHbuiaer 
noTpe6Hyio AJiwHy rpySonpOBOAOB. ynpomaercH MOHtajK h ACMOHxaxc Hacoca b cmiy 
Toro, HTO paccoe^HHiieTCH oahh Tpy6onpoBOA. OrcyTCTByer noTpe6HOCTb b 

85 nonoJiHCHHH rHAponpHBOAHOH MaracrpaJiH h HCKJUOHaerca BepoOTHOcxb sarp^iSHeHMH 
cKBajKMHbi rHj!53onpHBOAHOM HCHAKocTbK) B cjiynac HapyuicHHH repMeTHHHOCTH 
rmiponpHBOAHOH nojiocTH. 

Ha (})Hr. 1 npeAcraBJieHa npHHUMnHajibHa^ cxeMa npejxnaraeMoro 
rnaponpHBOAHoro AHa(t)parMeHHoro Hacoca, Ha 4)Hr. 2 * cxcMa norpy^Hofi nacTH 

90 Hacoca, npoAOJibHbiH paspes. 

Hacoc cocTOHT H3 UMJiHHApMHecKoro Kopnyca rHAponyjibcaTopa 1, b KOTopoM 
noMcmcH nopuiCHb 2, h norpy^Hofi hhcth 3. Kopnyc rMAponyjibcaxopa cocahhch c 
norpy>KHOH nacrbio xpySonpoBowM 4. K Sokoboh crcHKe Kopnyca rMflponyjibcaxopa 
npMKperuieH bwkhjihoh narpySoK 5. FIorpyjKHaji nacrb Hacoca hmcct uhjihhaphhcckhh 

95 Kopnyc 6. b KoxopoM KoaKCHajibHo m no bcch ahhhc Kopnyca pasMeinena ope6peHHa>i 
xpy6a 7, sarjiyuicHHaH c Bq)XHero KOHua, a hh>khhm kohuom repMCXHMHO coe^nHCHa c 
KopnycoM, npHHCM bo snaAHHax MOK^y peSpaMH xpy6a nq)(J)opHpoBaHa. 
06pa30BaHHoe KOJibucBoe npocxpaHCXBO MOK^y KopnycoM m opeSpcHHOii xpy6oM 
pasACJicHO nonepcK Ha HarHcxaxejibHyic 8 h npoMC^yxoHHyio 9 noJiocxH, Koxopue 

100 coo6maK)xc5! MOKAy co6oH 4epe3 o6paxHbiH KJianan 10. Ha nep(J)opMpoBaHHyK) xpy6y c 
3arjiymeHHoro KOHua na^exa xpy5Haxafl 3JiacxMHHafl AHa4)parMa 11. BnyxpH 
ope6peHHOH xpy6bi ycxaHOBJicH o6paxHb!H KJianan 12, npw 3Xom MOK^y sarjiyuicHHbiM 
KOHUOM M KJianaHOM o6pa30BaHa BcacbiBaiomaH no/iocxb 13, a BHyxpeHHflfl nojiocxb 
3JiacxHHH0H AMa(J)parMbi 14, Ha^exoM Ha xpy6y c npoTHBonoJio)KHoro KOHua, Hepe3 

105 nep(J}opauHK) h hhxchhm oxKpwxbifi kohcu xpy6bi cooGmaexca c oKpy^KaioiUHM 
npocxpancxBOM. BcacbiBaioiuaa nojiocxb coo6maexcfl c npoMOKyxoHHOH nepes 
o6paxHbiH KJianan 15. 
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Hacoc pa6oTaeT cJie/iyiouiHM o6pa30M. IlopuieHb 2 ABMSKercH bhh3, 
nepeKpbiBaer bukhahom narpydoK S h cosAaer AasJieHHe HCMiucocTH b HarHerarejibHOii 

110 noJiocTM 8, HTO Bbmy^KiiaeT 3JiacTHHHyio TpySHaryio AMa4)parMy 11 nporHyrbCJi h 
BbirecHHTb jKHAKOCTb Hcpcs nep(j)opauHK) H nepenycKHOH KJianaH 15 b npoMCMcyTOHHyio 
nojiocTb 9. flaBJiCHHC )khakocth b 3T0H noJiocTH nporMGaex OTa(t)parMy 14, KOTopaa 
CBoeS BHyTpeHHCM noBepxHocTbK) BbiTecHjier ^KMAKOCTb 3a npeAeJibi Hacoca, t.k. 
BcacbiBaioiuHH KJianaH 12 sanpuT AaBJieHHeM bo BcacbiBaioiueH noJiocrn 13. SareM 

115 nopiiieHb 2 ABHHcercH BBepx h OTKpbiaaer sbiKHAHofi narpySoK 5, npH 3tom npoHcxoAHT 
yMeHbUjeHMe ^aBJieHH^i h pasrepMerHsauHH HarHeraTcnbHOM nojiocTM 8. MeM6paHa 1 1 
pacnpflMJi>ieTC5i, KJianaH IS saKpbiBaercfl, a KJianaH 12 OTKpbiBaercH, npH 3T0m HOBa^ 
nopuHH )KMAKOCTH sacacbiBaeTCH B nojiocTb 13. Ilocjie yMeHbuieHHH AaBJieHH^i 
MCMGpaHa 14 TaK>Ke pacnpflMji^ercH, BbixecHHs )KH;ucocTb h3 nojiocxH 9 b nojiocrb 8 

120 Hcpc3 KJianaH 10. Hs noJiocTH 8 nepes rpySonpoBOA 4 h BbiKHAHofi naxpySoK 5 
}KMW0CTb nocxynaer k noTpeGHxejiK). j^ajiee uhkji noBTopaeroi. 

Hacoc Moxcer naHXH npHMeneHHe b ropHofi npoMbiuiJieHHOCTH, cenbCKOM 
xosfliicTBe, Ha wHAHBHAyajibHbix caAOBbix ynacxKax juia nHTbCBoro m xo3aHCTBeHHOro 
B0A0CHa6)KeHH«, ApyrHX orpacjiax HapoAHoro xo3HHCTBa. 

125 HCTOHHHKH HH(J)OpMaUHM npHHHTblC BO BHHMaHHC: 

1. ABTopcKOe CBHAerejibCTBO CCCP 987172 MKH^ F 04 B 43/10, F 04 B 
47/04, ony6ji. 17.01.83. rjiy5HHHafl FH^iponpHBOAHaH Hacocaa^i ycraHOBKa. 

2. ABTopcKoe CBHAerejibCTBO CCCP No 652346, MKH^ F 04 B 43/10, F 04 B 
47/02, onySji. 15.03.79. FH^ponpHBOOTbiH ;iHa(})parMeHHbiH Hacoc. 

130 3. ABTopcKoe CBHAexejibCTBo CCCP Xe 435372, MKH^ F 04 B 43/06, ony6ji. 

03.06.75. flHa4)parMeHHbiH rHAponpHBO^HbiH Hacoc. 

4. narcHT <DpaHUHH 2236381, MKH^ F04 B 43/08, ony5Ji. 07.03.75. Hacoc. 

5. HHcJ)opMauHOHHb!H GiojiJieTeHb "Ana4)parMeHHbiH nacoc /iH-50M". AjiMa- 
Ara, M3A. "KaiiHap", 1971. 
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cpOPMynA H30BPETEHHiI 

FHiiponpHBOAHbiii AHa([)parMeHHbiM hecoc, coAep>KamHH rM/iponyjibcaTop h 
norpyncHyio nacTb, HMeiomMH no MCHbuieH Mepe jXBt ajiacTHHHbie Tpyenaxbie 

5 AHa4>parMbi, oxBaTbisaioiUHe c Har^iroM nep())opHpoBaHHbie TpyOnaTbie cepAeHHHKH c 
pe6paMH H oTAejifliomHe hx BHyrpeHHHe noJiocTH ox noJiocreH, o6pa30BaHHbix KaxcAOH 
AMa(t>parMOH m KopnycoM, m no MeHbiuefi Mepe OAHa H3 noJiocreH ABJiflercx HacocHofi m 
cHa6HceHa BcacbiBaioiUHM h HarHerarejibHbiM KJianaHaMH, OTJiHHaiomHHCii TeM, 
HTO norpy^HaJi nacTb Hacoca pa3;ieneHa na HarHeraxejibHyio (8), npoMeMcyrOHHyio (9) h 

10 BcacbiBaioiuyK) (13) noJiocTH, nocjieAOsaTeJibHO coewHeHHbix Mt^Kjxy co6oh m 
OKpyxcaioiueH cpwoid noq)ej[iCTBOM oGpaxHbix KJianaHOB (10,12,15), npHHCM Mexcoy 
HarHCTaxejibHOM h BcacbiBaiomeii nojiocxbio, a xaK)Ke Mexcay npoMexcyxoHHOfi 
noJiocxbK) M oKpyxcaiouiefi cpcnoH ycxaHOBJiCHbi 3JiacxHHHbie AMa(t)parMbi (11,14) c 
B03M0)KH0cxbK) nepe^aHH AaBJieHHH Mexc^y yKasaHHbiMH nojiocxHMH, a 

15 THflponyjibcaxop BbinojiHeH c B03MO»CHOCxbio nepMOWHCCKofi pasrepMCXHsauHH 
HarHCxaxejibHOH nojiocxH. 
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